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In this thesis, a novel framework for supporting international trade 
transaction processes in ASEAN countries is proposed. The ASEAN was established 
for promoting economic activities in this region. Usually, in international trade 
transaction, some paperwork processes are required in both import and export 
countries. The documents required in the processes have been created ad-hoc ways. 
Such facts make the paperwork processes of the international trade transaction 
system complex.  
By using a system, which is developed based on the proposed framework, 
optimized paperwork processes can be generated from the complex paperwork processes. 
This thesis consists of three proposals; (1) an international trade transaction 
model, (2) an international logistic ontology, and (3) an algorithm for optimizing 
information flow. 
(1) An international trade transaction model: This model is an underlying 
basis of the framework of supporting system for international trade transaction. 
The model consists of 3 layers; document layer, information layer and presentation 
or user interface layer. These layers are based on the results of analyzing the 
actual international trade transaction processes. Paperwork processes are 
described on the document layer. Information flow processes are described on the 
information layer. And the descriptions depending on the users’ nationality are 
described on the presentation layer. 
 (2) An international logistics ontology: The ontology has been created 
for describing the international trade transaction model. It is created in 
accordance with the results of surveying documents which are used in international 
trade transaction processes among the ASEAN countries.  
(3) An algorithm for optimizing information flows: This algorithm 
optimizes information flows on the information layer. Optimized information 
flows are converted to document flows and are described on the document flow 
layer. A case study is shown in order to illustrate processes of the supporting 
system. In addition, the results of multi-agent simulations conducted to 
investigate the effects of the proposed algorithm are shown. The results show 
that the total time of optimized information flow can be reduced 27.28% when 
















る．提案モデルは，Document layer，Information Layer，および Presentation Layer の
3 つの層から構成される．Document layer は事務手続き（文書フロー）を，Information 
Layer は情報の流れを，Presentation Layer は各国の言語に応じたインタフェースの表示
形式をそれぞれ表す．Document layer 上の事務手続き（文書フロー）は，情報の流れに変
換されて Information Layer に記述される． 
（２）国際物流オントロジ ：ー上で提案した国際貿易取引モデルを記述するため，ASEAN
内国際貿易取引に用いられる書類を綿密に調査・分析し，その結果に基づいて国際物流に必
要な諸概念を定義した． 
（３）情報フロー最適化アルゴリズム：Information Layer 上の情報の流れを最適化する
ためのアルゴリズムを提案した．最適化された情報の流れは，事務手続き（文書フロー）に
変換され，Document layer に記述される．さらにマルチエージェントシミュレーションに
よる実験結果を示して，提案アルゴリズムの有用性について議論した．シミュレーション実
験の結果から，提案アルゴリズムによって，事務手続きに要する総時間を約 27.28%削減で
きることが分かった． 
以上のように，提出論文は新規性，有用性ともに評価することができ，また，提出論文の
基幹をなすアルゴリズムの提案が査読付き採録されていることから，その信頼性も保証さ
れている．以上のことから，本論文は博士（工学）の学位を授与される資格があると認めら
れる． 
 
 
 
 
